DISSECTING ANEURYSM of the aorta is a serious condition, which until recently has proved fatal in more than 75 per cent of cases.A4 The disease was clearly recorded by Morgagni5 as early as 1761, and Laennec6 in 1819 designated it as "aneurysme dissequant." In spite of this early recognition and the subsequent increasing interest in the condition, the natural course of the disease remained unaltered until about 6 years ago, when methods of surgical treatment were devised. 7 Spontaneous healing of a dissecting aneurysm has been recognized for more than a century. Shekelton8 of Dublin, in 1822, and Henderson9 of Edinburgh, in 1843, reported cases in which the aneurysms ruptured into the lumen of the aorta or an iliac artery at some distal point. Endothelial growth at the sites of rupture was so complete in these "healed" cases that Hope10 referred to the double aorta as a congenital anomaly. Even though this method of nature to promote healing was apparently well recognized, it was not until 1935 that Gurin, Bulmer, and Derby1 utilized it to treat a patient with right iliac Supported in part by the U. S. Public Health Service (grants H-3137 and H-5387) and by grants from the American Heart Association, the Texas Heart Association, and the Houston Heart Association. block produced by dissection. They were able to restore circulation to the extremity by creating a re-entry passage at the site of the iliac obstruction, but death resulted from renal failure. In 1948 Paullin and James12 attempted to strengthen the wall by wrapping cellophane about the dissected aorta, but the method proved unsatisfactory. Five years later, Johns13 reported suture repair of a rather unusual form of ruptured dissecting abdominal aneurysm, but the patient died of renal failure. In 1955 Shaw14 reported a typical case of dissecting aneurysm associated with acute arterial insufficiency of the lower extremities in which aortic obstruction was relieved by a procedure somewhat similar to that employed by Gurin and associates," consisting essentially of an abdominal aortic fenestration with repair of the dissection distally, but the patient also died from renal failure.
Since our first successful operation approximately 6 only symptom in 10 patients. Three of these had been treated for myocardial infarction before the correct diagnosis was obvious. The possibility of a dissecting aneurysm should always be considered in patients being treated for coronary occlusion. During the past 5 years studies of postmortem cases at the Methodist Hospital revealed that three individuals thought to have had myocardial infarction had died suddenly from rupture of a dissecting aneurysm.
Initial shock, reported in about one third of cases,29 is usually out of proportion to the drop in systolic blood pressure. It may be associated with cyanosis, tachypnea, and tachycardia.
The foregoing are usually the manifestations of acute dissection. Only about one fourth of our patients were treated during this early phase of the dissecting process, i.e., within the first few days to a week after onset of symptoms. The interval between onset of symptoms and operation in the remaining cases ranged from several weeks to 2 years.
The reported incidence of neurologic manifestations ranges from 15 per cent to 46 Only two patients were asymptomatic. In one the lesion was discovered by routine roentgenography of the chest and in the other it was discovered incidentally during pneumonectomy.
Two thirds of the patients had associated cardiovascular or other disease. Of these, moderate to severe hypertension of several years' duration was by far the most frequent, being present in 74 per cent of cases. Other complicating conditions included congestive heart failure, arteriosclerotic heart disease, active duodenal ulcer, portal cirrhosis, and gallbladder disease.
The physical manifestations of dissecting aneurysm were not significant in making a trocardiographically in 75 per cent of the cases. Roentgenograms of the chest usually revealed widening of the supracardiac mediastinum and radiolucency of the arch and descending aorta in the region of the false passage. In some instances superior mediastinal widening may be initially insignificant. Progressive enlargement of the aneurysm during a period of several days or months may be observed (figs. 2 A-J). In such instances the risk of death by sudden rupture of the aneurysm is definitely increased. Angioaortogram made with the patient in an oblique position accentuates the "double-barrelled" appearance of the lesion ( fig. 3 ). Angioaortography has been of utmost value in determining the nature and extent of the dissecting process. Mediastinal motion may occasionally produce a similar appearance, as will an organized thrombus lining a long, fusiform arteriosclerotic aneurysm. Calcification of the intima and wall of the false passage producing a double lumen appearance on plain roentgenography of the chest is rarely seen.
Pathogenesis and Gross Pathology
The basic lesion of dissecting aneurysm appears to be degeneration of the supporting tissue of the media of the aorta and is apparently unrelated to known pathologic processes, such as arteriosclerosis or aortitis, that commonly involve the aorta. 16' 34, 35 The condition is frequently associated with Marfan's syndrome and hypertension. Medial degeneration with dissection of the aortic wall has been produced experimentally by a diet of lathyrus odoratus (sweet pea) meal,36 37 other means. Many investigators' 11 16, [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] believe that the dissecting process is initiated by intimal laceration, whereas others3' 20, 34, [54] [55] [56] [57] [58] [59] are of the opinion that dissection follows rupture of a vasa vasorum, the break in the intima occurring secondarily. This is a more plausible explanation for cases of the descending thoracic aorta so as to include the site of origin of the dissection, obliteration of the false lumen distally, and insertion of a homograft or prosthesis (44 patients) ( fig. 9 ). In 16 With use of left atriofemoral bypass perfusion, 42 lesions were resected with aortic replacement (fig. 9 ). The duration of occlusion ranged from 28 to 102 minutes, averaging 49 minutes. Two patients were paraplegic immediately after operation; however, one whose occlusion time was 42 minutes completely recovered after 3 weeks. The other, whose occlusion time was 102 minutes, had permanent neurologic changes.
In two instances localized difficulties caused grafts to be inserted without benefit of bypass or hypothermia. Transitory paresthesias developed in the legs of one of these after 34 minutes of aortic occlusion, whereas the other after 37 minutes of occlusion, had no complication.
In five re-entry procedures no sequelae occurred that could be attributed to temporary occlusion of the descending aorta during the anastomosis, which averaged less than 30 minutes. Interruption of blood flow in the aorta at the midportion of the descending thoracic aorta for such a short period carries a low risk of neurologic damage.
Three patients had a permanent bypass and obliterative endoaneurysmorrhaphy. One patient with a large tortuous dissecting aneurysm extending from the left subclavian artery to the midportion of the abdominal aorta had a permanent external Dacron by- Figure 7B Drawings illustrating technic or surgical excision of this type of aneurysm with Dacron graft replacement utilizing extracorporeal pump oxygenator and coronary perfusion.
pass from the distal aortic arch to the lower abdominal aorta ( fig. 10 ). After the bypass was functioning satisfactorily, the entire descending thoracic aorta was excised and the two lumens were oversewn at the diaphragm. This patient did well until massive upper gastrointestinal hemorrhage from acute gastric ulcerations required emergency gastrectomy on the eighth postoperative day. He died several days later from myocardial infarction. A second patient died from renal failure following a transfusion reaction 9 Follow-up roentgenograms of the chest and angiocardiograms have failed to demonstrate progression of the disease or unsatisfactory appearance of the homografts or prostheses for periods up to 5 years. One physician, alive more than 5 years after creation of a re-entry passage, has had no further progression of the lesion ( fig. 6 ).
Comment
Uitil recently, treatment of dissecting aneurysms of the aorta was largely symptomatic and had little or no effeet upon the highly fatal course of the disease. This is well illustrated by the reports of a number of observers. In the classic study of Shennan,4 for example, 65 per cent of the patients died within 24 hours after onset, and an additional 26 with that of Hirst and associates in their nonoperative series ( fig. 12 ).
Many variations exist in the pathologic features of the disease, particularly in regard to location and extent of the dissecting process. Since the surgical approach to these various types of lesions may require certain modifications, it is essential to determine preoperatively as precisely as possible the origin, location, and extent of the dissecting process. In most instances this can be done by special angiographic studies. Our experience would suggest that the most favorable lesions for operative treatment are those in which the dissecting process originates in the descending thoracic aorta distal to the left subclavian artery. Fortunately these are the types of lesions that tend to occur in patients who survive the initial episode for more than a few days and thus permit sufficient time for application of surgical treatment. Survival rate of operative and nonoperative cases of chronic dissecting aneurysm of aorta.
Summary
Dissecting aneurysm of the aorta is an extremely serious condition that pursues a rapidly fatal course in more than 75 per cent of cases. Follow-up data on 72 patients surgi-cally treated indicate that effective surgical treatment significantly alters the course of the disease and in the majority of instances removes the threat of death by rupture. The operative mortality rate in these 72 patients was 26 per cent. For lesions occurring distal to the left subelavian artery, resection of the descending thoracic aorta with replacement by aortic graft utilizing hypothermia or the bypass pump was successful in 80 per cent of cases.
Most patients surviving operation have been able to resume previous activities with minimal risk of sudden death from rupture of the aneurysm or failure of the aortic graft.
The importance of recognizing the characteristic clinical manifestations, of making precise roentgenographic diagnosis, and of instituting effective surgical treatment in the management of dissecting aortic aneurysm has been stressed.
